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mechanical efficiency, the latter varying between 80 and 95 per cent, making
an over-all efficiency of 48 to 78 per cent.
Turbo-blowers and Compressors.—The construction of turbo-
blowers and compressors is practically identical, the term blower being
applied to machines for pressures up to 15 Ib. per square inch gauge, and
compressor to those for pressures above 15 and up to 100 Ib. per square
inch. The final delivery pressure is a function of the number of wheels
and of the peripheral velocity. Where the air to be compressed is at a low
initial density, the relative number of wheels must be increased. When
dealing with large volumes of air the pressure per wheel should not exceed
5 Ib. per square inch, and the diameters should be chosen as large as the
centrifugal stresses will permit, in order to keep the speed of rotation rela-
tively low. In this type of compressor, the velocities being high over a large
passage surface, the work lost in air friction is fairly great, and varies as the
square of the velocity, hence it is advantageous to keep down the peripheral
speeds.
Where lightness of unit is of more importance than efficiency, small
diameter single-wheel compressors are employed, rotating at speeds up
to 30,000 r.p.m. Where many wheels are used, special means of cooling
the air during its passage from one wheel to another are sometimes pro-
vided by arranging water jackets around the casings. For pressures up to
100 Ib. per square inch two sets of wheels are placed on the same driving
shaft, and a middle bearing placed between the two casings. The air passes
through an intercooler on its way from the last wheel of the first set to the
first wheel of the second set.
Turbo-compressors occupy comparatively little space, the construction
is simple, and, with the exception of the bearings, there are no metal-to-
metal rubbing surfaces. Also, when carefully balanced, vibrations do not
exist. A constant delivery pressure can be obtained over quite a large
range of volume, and, where constant volume discharge is necessary, a
governor, operated by the air velocity at discharge, restricts the outlet.
These types of machines are useful in connection with exhausters, blast
furnaces, and oil burning,
Principle of Working.—Very much the same action takes place as occurs
in the centrifugal fan. The characteristic effects of shape of blades are
the same, but the wheel tip speeds are higher, and special attention is paid
to the means of converting the velocity head of the air into pressure. Fixed
vanes are placed in the diffuser space around the wheel periphery at an angle
corresponding to that of exit velocity V2, and the areas of both the impeller
blade channels and diffuser channels must allow for change of density with
increase of pressure and temperature.
Fig. 12 shows a sectional arrangement of a three-stage machine com-
pressing up to 10 Ib. per square inch gauge, above which is a curve of pres-
sures and temperatures corresponding to the inlet and exit of each wheel.
Air enters the eye of No. i impeller at a, and is delivered at the periphery B.
The fixed diffuser vanes are placed between B and c, which collect the air

